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Description of topographic features is given for the 
North polar region of the planet Venus. Principal 
geomorphic types of terrain are characterized a$ well 
as their geologic relations. Relative ages o€ geologic 
units in Venus North polar region are discussed. 
I -  
I 
Unclassified-Unlimited 
RELIEF AND GEOLOGY OF THE NORTH POLAR REGION 
OF THE PLANET VENUS 
R. 0. Kuz'min, G. A. Burba, V. P. Shashkina, 
A. F. Bogomolov, N. V. Zherikhin,  
G. I. Skrypnik, L. V. Kudrin, M. Yu. Bergman, 
0. N. Rzhiga, A. I. Sidorenko, Yu. N. Aleksandrov, 
I. M. Bokshteyn, M. A. Kronrod 
Verndaskiy I n s t i t u t e  of Geochemistry and A n a l y t i c a l  
Chemistry of t h e  USSR Academy of  Sc iences  
Moscow Power Engineering I n s t i t u t e  
I n s t i t u t e  of Radiotechnology and E l e c t r o n i c s  
of t h e  USSR Academy of Sc iences  
I n s t i t u t e  of  Information Transmission Problems 
of t h e  USSR Academy of  Sc iences  
I n t r o d u c t i o n  
The no r the rn  p o l a r  region of  Venus, l i k e  t h e  southern ,  
i s  i n a c c e s s i b l e  t o  r a d a r  observa t ions  from e a r t h .  The m o s t  
g e n e r a l  i d e a s  as  t o  t h e  g loba l  r e l i e f  of Venus w e r e  ob ta ined  
only  i n  1 9 7 9  through t h e  altimeter d a t a  from t h e  Pioneer-Venera- 
O r b i t e r  s p a c e c r a f t  w i th  a r e s o l u t i o n  of  1 0 0  km [ 81 .  However, 
t h i s  in format ion  about  t h e  r e l i e f  of t h e  p l a n e t  i s  confined t o  
t h e  l a t i t u d e  zone of 275O. Therefore ,  p r i o r  to t h e  survey of  
t h e  p l a n e t  Venus by t h e  s ide- looking r a d a r  from t h e  automatic  
i n t e r p l a n e t a r y  s t a t i o n s  Venera 15 and 1 6 ,  t h e  no r the rn  p o l a r  
r eg ion  had cont inued t o  be a "blank." The r a d a r  survey of  t h e  
s u r f a c e  of t h e  no r the rn  hemisphere of Venus from t h e  Venera 15  
and 1 6  s t a t i o n s  pe rmi t t ed  t h e  m o s t  f e l i c i t o u s  combination of 
g e o l o g i c a l  in format ion  wi th  hypsometric d a t a  of t h e  p l a n e t .  
This  unique experiment provided t h e  f i r s t  oppor tun i ty  n o t  on ly  
of  gl impsing t h e  s u r f a c e  of the  p o l a r  r eg ion  of t h e  p l a n e t ,  b u t  
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a lso  of c o n s t r u c t i n g  a hypsometric c h a r t  of  t h i s  r eg ion  on t h e  
basis of a l t i t u d e  d a t a  ga thered  by p r o f i l o g r a p h s  (Fig.  1). The 
c h a r t  w i th  an a l t i t u d e  i n t e r v a l  of 500 m w a s  compiled from sur -  
f a c e  h e i g h t  r ead ings ,  ad jus t ed  t o  a sphere  of r a d i u s  6051 km. 
The h e i g h t  measurement accuracy of t h e  p r o f i l o g r a p h s  w a s  around 
+50 m f o r  a focal  width of 40-50 km on t h e  p l a n e t a r y  su r face .  
The v a s t  m a j o r i t y  of des igna t ions  of r e l i e f  f e a t u r e s  i n  t h e  
no r the rn  p o l a r  reg ion  of Venus have been ass igned  on t h e  b a s i s  
of t h e  r a d a r  survey from t h e  Venera 15 and 1 6  s t a t i o n s  and 
approved by t h e  I n t e r n a t i o n a l  Astronomic Soc ie ty  i n  1985 (Fig.  2 ) .  
W e  used t w o  k inds  of r a d a r  image t o  s tudy  t h e  s u r f a c e  of t h e  
no r the rn  p o l a r  r eg ion  of Venus: one type  ob ta ined  by d i r e c t  
onboard process ing  of t h e  s i g n a l  (on-l ine o p e r a t i o n )  [ 5 ] ,  t h e  
o t h e r  process ing  t h e  obta ined  s i g n a l  by ground computer c o m -  
p l e x e s  [ 7 ] .  The r e s o l u t i o n  of t h e  r a d a r  images produced by t h e  /178 
two methods w a s  3-4 km and 1 - 2  km, r e s p e c t i v e l y .  The g e n e r a l  
r e l i e f  f e a t u r e s  of t h e  nor thern  p o l a r  reg ion  w e r e  s t u d i e d  by 
montages of radar images obta ined  i n  t h e  on- l ine  cond i t ion  
(Fig.  3 ) .  A more d e t a i l e d  geological-morphological car tography 
of t h i s  r eg ion  of t h e  p l a n e t  and a n a l y s i s  of t h e  r e l a t i o n s h i p s  
among t h e  v a r i o u s  t e r r a i n  types  w e r e  done f o r  t h e  r a d a r  images 
i n  strips w i t h  a r e s o l u t i o n  of 1-2 km (Fig.  4 ) .  
HvPsometric C h a r a c t e r i s t i c s  of the Recrion 
According t o  t h e  hypsometric d a t a  ob ta ined  by Venera 15 
and 1 6 ,  t h e  no r the rn  p o l a r  region of Venus i n  t h e  bounds of 
70' N.L. r e p r e s e n t s  one of t h e  m o s t  e x t e n s i v e  lowlands i n  t h e  
no r the rn  hemisphere (Fig.  1). Much of t h e  s u r f a c e  of t h i s  low- 
land  i s  b e l o w  t h e  average hypsometric level of  t h e  p l a n e t ,  
corresponding t o  a r a d i u s  of 6051 km. This  p o l a r  dep res s ion  
shows up w e l l  on t h e  hypsometric p r o f i l e s  of v a r i o u s  bea r ings  
pas s ing  through t h e  p o l e  (Fig. 5 ) .  The d iameter  of t h e  p o l a r  
dep res s ion  i s  i n  excess  of 3000 km and i s  comparable i n  s i z e  
/179  
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Fig.  1. Hypsometric c h a r t  o f  t h e  no r the rn  p o l a r  
r eg ion  of Venus compiled from r e s u l t s  of process ing  
of  p r o f i l o g r a p h  d a t a  of t h e  Venera 15 and 1 6  auto- 
m a t i c  s t a t i o n s .  Height r ead ings  from a sphere of 
r a d i u s  6051  km. For he igh t  below 1 km, i s o l i n e s  
shown every  0.5 km; a t  h igher  l e v e l s ,  every  1 km. 
Key: a - below; b - above. 
w i th  t h e  deepes t  dep res s ion  on Venus - t h e  P l a i n  of A t a l a n t a ,  
w i t h  which it a c t u a l l y  communicates i n  t h e  long i tude  range of 
150-180O W.L. The nor the rn  po la r  r eg ion  of Venus has  a circum- 
p o l a r  s t r u c t u r e  i n  t e r m s  of hypsometric f e a t u r e s .  Thus, i n  t h e  
range of 80° N.L., roughly 80% i s  occupied by s u r f a c e s  below t h e  
average c o n d i t i o n a l  h e i g h t  of t h e  p l a n e t ,  whi le  t h e  area of  t h e  
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Fig. 2. Map of des igna ted  r e l i e f  f e a t u r e s  of t h e  p o l a r  
r eg ion  of Venus. Contours of Fig.  4,6,8 shown. Key: 
a - Dickinson; b - Lukelong r i d g e s ;  c - Yumyn-udyr 
r i d g e s ;  d - P l a i n  of Loukhi; e - Klenova; f - Sel -an i  
r i d g e s ;  g - P l a i n  of Snegurochka; h - Tezan r i d g e s ;  
i - Ulr ika ;  j - Tessera Fortuna; k - Dyan'-mu r i d g e s ;  
1 - Semuni r i d g e s ;  m - Tessera I t z p a p a l o t l ;  n - Tessera 
Atropos; o - Pomona crown; p - Anakhit crown; q - Bachue 
crown; r - Dennitsa  r i d g e s ;  s - Dashkova; t - Uorsar 
escarpment;  u - Misn6 canyon. 
lowest sectors (1 km below t h e  c o n d i t i o n a l  l e v e l )  i s  around 5%. 
The maximum h e i g h t  g r a d i e n t  here  i s  1 .5  km. 
Re l i e f  D e c i p h e r a b i l i t y  a t  Various Radar Survey Bearings 
The r a d a r  survey of t h e  polar  r eg ion  i s  c h a r a c t e r i z e d  by /184 
c e r t a i n  p e c u l i a r i t i e s ,  un l ike  t h e  survey of t h e  p l a n e t a r y  sur -  
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F i g .  3. Photographic map of the northern polar region 
of Venus above 70° N.L. 
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face a t  l o w e r  l a t i t u d e s .  Because of t h e  repea ted  c r o s s i n g  of 
o r b i t a l  p a t h  p r o j e c t i o n s ,  a s i t u a t i o n  w a s  c r e a t e d  where t h e  
same s e c t i o n s  of t h e  s u r f a c e  were surveyed on more than  one 
occas ion  and a t  d i f f e r e n t  bear ings .  I t  t h e r e f o r e  became pos- 
s i b l e  t o  o b t a i n  more d e t a i l e d  informat ion  as  t o  t h e  s t r u c t u r e  
o f  s u r f a c e  format ions  i n  t h e  polar  reg ion  and t o  p e r c e i v e  how 
t h e  d e c i p h e r a b i l i t y  of i n d i v i d u a l  e lements  of major r e l i e f  
forms i s  a f f e c t e d  lengthwise o r  t r a n s v e r s e  t o  t h e  d i r e c t i o n  
o f  t h e  r a d a r  beam. F igure  6 shows images of  s e v e r a l  s e c t i o n s  /185 
of t h e  s u r f a c e ,  surveyed a t  bear ings  d i f f e r i n g  by more than  60°. 
The ve ry  s a m e  segment of t h e  P l a i n  of Loukhi, c l u t t e r e d  
w i t h  a segment of  a mountain zone and a system of l i n e a r  moun- 
t a i n  ranges and escarpments,  appears  q u i t e  d i f f e r e n t l y  i n  t h e s e  
p i c t u r e s  (Fig.  6a ,b ) .  The same may be s a i d  concerning t h e  r e l i e f  
f e a t u r e s  of  t h e  Tezan ranges ,  a p o r t i o n  of which i s  shown i n  
Fig.  6c,d. A s  i s  e v i d e n t  from t h e s e  p i c t u r e s ,  t h e  observed 
l e s s e n i n g  of t h e  morphological c o n t r a s t  of t h e  mountainous 
forms i s  accompanied by a gene ra l  smoothing of  t h e  s u r f a c e  fea-  
t u r e s  of t h e  p l a i n  and t h e  appearance of a hilly-hummocky r e l i e f  
zone i n  p l a c e  of t h e  b e l t ,  o r i e n t e d  t r a n s v e r s e  t o  t h i s  b e l t .  
The i d e n t i f i e d  hilly-hummocky r e l i e f  zone i s  conf ined  t o  t h e  
c e n t r a l  p o r t i o n  of  t h e  mountain b e l t  (Fig.  6a,b).  I t  i s  a 
c h a r a c t e r i s t i c  f a c t  t h a t  t h e  s a m e  p i c t u r e s  r e v e a l i n g  t h e  t r a n s -  
v e r s e  s t r u c t u r e  of t h e  mountain b e l t  once aga in  r e v e a l  a length-  
w i s e  mountainous r e l i e f  i n  p l aces  where t h e  b e l t  i s  bowed (where 
it is  o r i e n t e d  t r a n s v e r s e  t o  t h e  r a d a r  beam). Moreover, it i s  
r e a d i l y  seen how s h o r t  and winding ranges (3-5 km wide and 
15-40 km l o n g ) ,  grouped i n t o  a c h a i n ,  become n e a r l y  i n v i s i b l e  
when t h e  survey bear ing  i s  changed by 45" from t h e  o r i g i n a l  
bear ing.  I n  o t h e r  cases, groups of  a lbedo s u r f a c e  d e t a i l s  i n  
t h e  form of  dark  s p o t s  and bands are r e so lved  i n t o  d i s t i n c t  
l i n e a r  dep res s ions ,  hol lows,  escarpments,  ranges  and i s o l a t e d  
h i l l s  when t h e  survey bear ing  i s  d i f f e r e n t  (Fig.  6 a , b ) .  From 
7 
Fig.  6. Radar images of s e c t i o n s  of  t h e  Yumyn-udyr 
range (a ,b)  and Tezan range ( c , d )  ob ta ined  a t  d i f f e r -  
e n t  survey bea r ings  (shown by arrows) .  
t h e s e  examples it is p e r f e c t l y  obvious t h a t  t h e  d i s t i n c t  mountain 
c h a i n  r e l i e f  of t h e  b e l t s  observed w i t h  an o r i e n t a t i o n  t r a n s -  
v e r s e  t o  t h e  l i n e  of s i g h t  of t h e  r a d a r  van i shes  almost e n t i r e l y  
o r  changes shape when t h e  d i r e c t i o n  of t h e  b e l t  c o i n c i d e s  w i t h  
t h e  d i r e c t i o n  of t h e  r a d a r  beam. The d iscovered  r e l a t i o n s h i p  
between v i s i b i l i t y  of t h e  morphological p a t t e r n  of t h e  i d e n t i c a l  
r e l i e f  and t h e  r a d a r  survey bear ing must be taken  i n t o  account  
a 
bo th  i n  t h e  compi la t ion  of photographic montages wi th  computer 
and i n  t h e  g e o l o g i c a l  c h a r t i n g  of t h e  p l a n e t a r y  su r face .  
B a s i c  T e r r a i n  Type-s and Ind iv idua l  S t r u c t u r e s  
A s  fo l lows  from t h e  r e s u l t s  of  geological-morphological 
a n a l y s i s  of t h e  r a d a r  images of t h e  s u r f a c e  of Venus, level 
t e r r a i n  t y p e s  p r e v a i l  w i th in  t h e  no r the rn  p o l a r  reg ion .  Only 
a s l i g h t  area is  occupied by t h e  no r the rn  f r i n g e  of t h e  high- 
l a n d s  of  Land of I s h t a r .  The major g e o l o g i c a l  s t r u c t u r e s  
d e l i n e a t e d  a g a i n s t  t h e  background of  t h e  l e v e l  t e r r a i n  i n c l u d e  
l i n e a r  mountain bel ts  and l a r g e  ring-shaped formations,  known 
as ''crowns." The more f i n e  s t r u c t u r e s  are r ep resen ted  by 
numerous l ineaments  ( i n  t h e  form of r e c t i l i n e a r  o r  curv ing  
ranges ,  hollows and escarpments) ,  i s o l a t e d  domes, s l o p e s  of 
h i l l s  and impact craters. Furthermore, r a t h e r  l a r g e  (above /186 
50 km) ring-shaped formations are o c c a s i o n a l l y  m e t ,  r ecognizable  
i n  t h e  r a d a r  photographs by v i r t u e  of t h e  a lbedo  c o n t r a s t .  
The photogeologica l  a n a l y s i s  of t h e  r a d a r  images and 
c h a r t i n g  of s u r f a c e  r e l i e f  elements of t h e  no r the rn  p o l a r  
r e g i o n  r e s u l t e d  i n  t h e  geological-morphological map shown i n  
Fig.  7. This  map d e p i c t s  t h e  p r i n c i p a l  types of g e o l o g i c a l  
t e r r a i n  p r e v a l e n t  i n  t h e  po la r  r eg ion  of t h e  p l a n e t  i n  t h e i r  
r e l a t i v e  sequence of formation. 
Among t h e  p l a i n s  of  t h e  nor thern  p o l a r  r eg ion  of Venus w e  /187 
i d e n t i f i e d  s e v e r a l  t e r r a i n  types d i f f e r i n g  from each o t h e r  i n  
morphological s u r f a c e  f e a t u r e s :  t e r r a i n  wi th  predominantly 
smooth nons t ruc tu red  s u r f a c e  (smooth p l a n e ) ;  t e r r a i n  w i t h  r o l l i n g  
s u r f a c e ,  c l u t t e r e d  by h i l l ,  dome and r i d g e  formations ( r o l l i n g  
p l a i n ) ;  t e r r a i n  w i t h  knoll-and-ridge r e l i e f  (kno l l - r idge  p l a i n ) ;  
t e r r a i n  wi th  e x t e n s i v e l y  developed systems of  l i n e a r  r i d g e s  and 
r a d i o - b r i g h t  bands ( s t r i a t e d - r i d g e  p l a i n )  . 
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Fig.  7.  Geological-morphological map of  t h e  no r the rn  
p o l a r  r eg ion  of Venus: 1 - smooth p l a i n s ;  2 - winding 
p l a i n s ;  3 - hilly-hummocky p l a i n ;  4 - parque t  t e r r a i n ;  
5 - crowns; 6 - mountain belts; 7 - r i d g e - s t r i a t e d  
p l a i n ;  8 - simple and complex impact craters; 9 - 
h i l l s  and domes; 1 0  - r idges ;  11 - d i s t i n c t  and in -  
d i s t i n c t  escarpments;  1 2  - valleys; 13 - r ad io -b r igh t  
bands; 1 4  - l ineaments  of unc lea r  o r i g i n ;  15  - boundaries  
of t e r r a i n  t y p e s ;  1 6  - i n d i s t i n c t  boundaries .  
The s t r i a t e d - r i d g e  p l a i n  shows up sha rp ly  a g a i n s t  t h e  back- 
ground of t h e  o t h e r  l o w l a n d s  by t h e  f a c t  t h a t  i t s  r e l a t i v e l y  
dark  s u r f a c e  is  c l u t t e r e d  by numerous l i g h t  l ineaments ,  impart-  
i n g  a s t r i a t e d  appearance t o  t h i s  type  of  t e r r a i n  (Fig.  8 ) .  
This  t ype  of t e r r a i n  occupies  t h e  c e n t e r  of t h e  P l a i n  of Loukhi 
and ex tends  i n  a l a t i t u d e  d i r e c t i o n  from t h e  Se l -an i  r i d g e s  t o  
lofigitude 180° W.L. The nor thern  bolind of t h e  s t r i a t e d - r i d g e  
p l a i n  i s  formed by t h e  Yumyn-udyr r i d g e s ,  whi le  t h e  southern  
10 
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Fig. 8. Segment of t h e  s t r i a t e d - r i d g e  
p l a i n  i n  t h e  c e n t r a l  P l a i n  of Loukhi. 
bo rde r s  on t h e  e a s t e r n  f r i n g e s  of  Land of  I s h t a r  and roughly 
corresponds t o  t h e  p a r a l l e l  of 74' N . L .  I s o l a t e d  p o r t i o n s  of 
t h i s  t e r r a i n  type  are encountered i n  t h e  form of "windows" 
amidst  t h e  r o l l i n g  p l a i n .  Depending on t h e  o r i e n t a t i o n  of t h e  
l i n e a r  s t r u c t u r e s  w i t h  r e s p e c t  t o  t h e  r a d a r  beam (a longs ide  o r  
t r a n s v e r s e ) ,  they  appear  a s  e i t h e r  d i s t i n c t  r i d g e s  (less o f t e n  
a s  escarpments and furrows)  or as l i g h t  bands of  v a r i a b l e  width. 
I n  d i f f e r e n t  r eg ions  of t h e  p l a i n  t h e  r i d g e s  and t h e  l i g h t  bands 
combine i n t o  systems wi th  varying o r i e n t a t i o n ,  s o  t h a t  a s t r e a k e d ,  
r e t i c u l a t e d ,  or po lygona l - r e t i cu la t e  s u r f a c e  p a t t e r n  i s  formed. 
The wid th  of t h e  r i d g e s  and t h e  r ad io -b r igh t  zones v a r i e s  from 
t h e  l i m i t  of r e s o l u t i o n  of the images t o  10-15 km, while  t h e  
l e n g t h  i s  between several dozen k i lome te r s  and 100-200 km. 
With t h e  e v i d e n t  d i v e r s i t y  of o r i e n t a t i o n s  of t h e  r i d g e s  
and r ad io -b r igh t  zones,  a gene ra l  a r c l i k e  o r i e n t a t i o n  i s  con- 
sp icuous ,  extending from t h e  Sel-ani  r i d g e s  t o  a j u n c t i o n  w i t h  
t h e  zone of Lukelong r idges .  A l a r g e  double-r ing impact s t r u c -  
t u r e  (%136 km across) - t h e  Crater of Klenova - shows up a g a i n s t  
t h e  background of t h e  s t r i a t e d - r i d g e  t e r r a i n .  The f a c t  t h a t  t h e  
s u r f a c e  of t h e  p l a i n  and t h e  network of l ineaments  a r e  covered 
beneath t h e  e j e c t e d  m a t t e r  of t h i s  impact s t r u c t u r e  t e s t i f i e s  
t h a t  t h e  crater w a s  formed much la ter  than  t h i s  type  of t e r r a i n .  
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The r o l l i n g  p l a i n  type  i s  very  widespread w i t h i n  t h e  c h a r t e d  
p o l a r  r eg ion  and, t e r r i t o r i a l l y  speaking,  a lmost  e n t i r e l y  coin-  /188 
c i d e s  w i t h  t h e  P l a i n  of Snegurochka (Fig.  2 and 7 ) ,  w i th  t h e  
excep t ion  of i s o l a t e d  p o r t i o n s  of smooth p l a i n  and i s o l a t e d  
"windows" of  s t r i a t e d - r i d g e  t e r r a i n .  The m o s t  c l e a r c u t  and 
n a t u r a l  bounds of t h e  r o l l i n g  t e r r a i n  are t h e  no r the rn  f r i n g e  
o f  t h e  Land of I s h t a r  (from t h e  Pomona Crown i n  t h e  w e s t  t o  t h e  
e a s t e r n  edge of Tessera  Fortuna) and a l i n e a r  system of r i d g e  
zones - t h e  r i d g e s  of Dennitsa and Sel-ani .  I n  t e r m s  of  r e l i e f ,  
t h i s  t e r r a i n  type  i s  t h e  m o s t  complicated of t h e  c h a r t e d  p l a i n  
types .  Hence, t h e  t i t l e  of t h i s  t e r r a i n  came from t h e  r o l l i n g  
n a t u r e  of i t s  s u r f a c e .  
The r o l l i n g  s u r f a c e  of t h i s  t e r r a i n  type  i s  unevenly c l u t -  
t e r e d  wi th  numerous r i d g e s  and l i g h t  l ineaments  of v a r i o u s  
o r i e n t a t i o n s ,  furrows, domelike format ions  and h i l l s ,  impact 
craters, and r i n g l i k e  s t r u c t u r e s  of d i s t i n c t  albedo. Fur ther -  
m o r e ,  sect ions of knoll-and-ridge r e l i e f  (Fig.  4c) are encountered,  
showing up d i s t i n c t l y  a g a i n s t  t h e  background of  t h e  o t h e r  r e l i e f  
by t h e  v a r i e g a t e d  albedo. W e  c l a s s i f i e d  such s u r f a c e  segments 
a s  a subtype of t h e  r o l l i n g  p l a i n ,  s p e c i f i c a l l y ,  a s  t h e  kno l l -  
and-ridge p l a i n .  The s u r f a c e  a lbedo  of t h e  r o l l i n g  t e r r a i n  i s  
n o t  uniform, being c l u t t e r e d  by numerous d i f f u s e  s p o t s  of l i g h t  
and da rke r  t one ,  and, moreover, darker- tone "windows" of 
s t r i a t e d - r i d g e  t e r r a i n  and l i g h t e r  segments of smooth t e r r a i n  
are encountered.  The h i l l s  c l u t t e r i n g  t h e  r o l l i n g  p l a i n  
o c c a s i o n a l l y  f o r m  c l u s t e r s  (Fig. 4a) .  The t r a n s v e r s e  dimensions 
of  such h i l l s  range from t h e  l i m i t  of  r e s o l u t i o n  t o  5 km. The 
domelike formations are c h a r a c t e r i z e d  by l a r g e r  dimensions 
(up t o  4 0  km) and g e n t l e  s lopes  (Fig.  4 e ) .  Judging from t h e  
hypsometric d a t a ,  t h e s e  formations have low h e i g h t  (200-300 m )  
f o r  a d iameter  of 10-15 km. Occasional ly ,  t h e y  are complicated 
by craters a t  t h e  top.  On the whole, t h e s e  format ions  i n  
e x t e r n a l  appearance have a c e r t a i n  resemblance t o  t h e  v o l c a n i c  
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domes which are widespread on t h e  no r the rn  p l a i n s  of  Mars (e.g. ,  
t h e  P l a i n  of Arcadia and t h e  Ac ida l i  p l a i n ) ,  which have been 
formed wi th  s u b s t a n t i a l  involvement of b a s a l t i c  s u r f a c e  vulcanism 
[9]. One of t h e  c h a r a c t e r i s t i c  f e a t u r e s  of t h e  desc r ibed  t e r r a i n  
i s  t h e  f a c t  t h a t  t h e  re l ie f  forms c l u t t e r i n g  it are f o r  t h e  m o s t  
p a r t  fragments and f e a t u r e s  of a more a n c i e n t  r e l i e f ,  p ro t rud ing  
o r  showing through t h e  younger plain-forming material .  The 
m a j o r i t y  of  t h e  l ineaments  c l u t t e r i n g  t h e  r o l l i n g  t e r r a i n  show 
up on t h e  r a d a r  p i c t u r e s  a s  l i g h t  a lbedo  bands, while  o t h e r  
l ineaments  of s i m i l a r  o r i e n t a t i o n  c o n s t i t u t e  r a t h e r  d i s t i n c t  
r i d g e s ,  escarpments,  and (less o f t e n )  furrows (Fig.  4d) .  Accord- 
i n g  t o  t h e  hypsometric p r o f i l e s  ob ta ined  by Venera 15  and 1 6 ,  
t h e  g r a d i e n t  of  t h e  r o l l i n g  p l a i n  does n o t  exceed 0.5 km i n  
h e i g h t .  
The smooth p l a i n .  The t e r r a i n  type  known as t h e  smooth 
p l a i n  occupies  t h e  n o r t h e r n  p o r t i o n  of t h e  P l a i n  of  Loukhi 
( t h e  space between t h e  zone of t h e  Dennitsa r i d g e s  and t h e  
Yumyn-udyr r i d g e s ) .  I s o l a t e d  p o r t i o n s  of t h i s  t e r r a i n  are 
found i n  t h e  northwestern part  of t h e  P l a i n  of Snegurochka and 
on t h e  southern  f r i n g e  of t h e  P l a i n  of Loukhi. Of a l l  t h e  
t e r r a i n  t y p e s  occur r ing  i n  the no r the rn  p o l a r  r eg ion ,  t h e  smooth 
p l a i n  i s  c h a r a c t e r i z e d  by t h e  most l e v e l  ( i n  t h e  scale of t h e  
p i c t u r e )  and v i r t u a l l y  nons t ruc tured  s u r f a c e  wi th  q u i t e  uniform 
r a d i o  a lbedo  (Fig.  4 f ) .  Only seldom i s  i t s  s u r f a c e  c l u t t e r e d  
by b a r e l y  n o t i c e a b l e  l i g h t  l ineaments and i s o l a t e d  p o s i t i v e  
r e l i e f  forms such as h i l l s  and domes, which are found m o s t  
f r e q u e n t l y  on t h e  r o l l i n g  p l a i n .  I n  r ega rd  t o  t h e  l a r g e  pos i -  
t i v e  r e l i e f  forms, t h e  m a t e r i a l  of t h e  smooth p l a i n s  acts  a s  a 
cover ,  as  i n d i c a t e d  by i n g r e s s  of t h i s  material i n t o  t h e  broken 
r e l i e f  o f  t h e  be l t s ,  i t s  covering of t h e  systems of  r i d g e s  and 
p o r t i o n s  of t h e  bel ts ,  as w e l l  a s  i t s  cover ing  of e j e c t e d  m a t t e r  
from impact craters ( c f .  Fig.  4 a ) .  The aforementioned l e v e l  
t e r r a i n s  of Venus d i s p l a y  a morphological a f f i n i t y  w i t h  vulcano- 
/189 
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g e n i c  p l a i n s  of t h e  mare type on t h e  moon, Mercury and Mars. 
This  a f f i n i t y  i s  s t rengthened  by t h e  f a c t  t h a t  f l o w l i k e  forma- 
t i o n s  and vo lcano l ike  r e l i e f  f o r m s  have been d iscovered  on t h e  
p l a i n s  of  Venus [2,31. It  may t h e r e f o r e  be c o n f i d e n t l y  pre-  
sumed t h a t  t h e  plain-forming material of  t h e  c h a r t e d  t e r r a i n  
of  Venus i s  r ep resen ted  by b a s a l t  l a v a  and p y r o c l a s t i c s  (as  on 
t h e  o t h e r  p l a n e t s ) .  However, w e  cannot  r u l e  o u t  t h e  p o s s i b i l i t y  
t h a t  a e o l i a n  d e p o s i t s  have also played a c e r t a i n  p a r t  i n  t h e  
format ion  of t h e  plain-forming cover  (perhaps i n  t h e  r eg ions  
w i t h  l o w e r  a l b e d o ) ,  a l though e s t i m a t i o n  of t h e  a c t u a l  cont r ibu-  
t i o n  of  a e o l i a n  accumulation is  n o t  y e t  p o s s i b l e ,  given t h e  
r e s o l u t i o n  of t h e  r a d a r  images. 
The r i d g e  b e l t s  and r i n g  s t r u c t u r e s  ("crowns").  Plajor 
format ions  such a s  b e l t s  of r i dges  and r i n g  s t r u c t u r e s  are 
conspicuous a g a i n s t  t h e  background of  t h e  level t e r r a i n  i n  t h e  
p o l a r  r eg ion  of Venus. The r idge  bel ts  and t h e i r  fragments 
observed i n  t h i s  t e r r i t o r y  c o n s t i t u t e  a p o r t i o n  of t h e  p l a n e t a r y  
system of such format ions  [ 4 1 ,  widely d i s t r i b u t e d  i n  t h e  terri- 
t o r y  covered by t h e  r a d a r  survey, e s p e c i a l l y  i n  t h e  long i tude  
range of 150-240'. Thus, e .g . ,  a long  t h e  meridian 200' W.L. 
extending  t o  t h e  po le  i s  a wide (100-380 km) b e l t  of t h e  
Denni tsa  r i d g e s ,  whose e x t e n t  w i t h i n  t h e  p o l a r  r eg ion  (from 
70' t o  t h e  p o l e )  i s  around 2000 km. A f t e r  c r o s s i n g  t h e  p o l e ,  
t h i s  belt d i v i d e s  i n t o  two arms ( t h e  Tezan r i d g e s  and t h e  
Se l -an i  r i d g e s ) ,  whose d i r e c t i o n  changes by 60' t o  t h e  east. 
The width of  t h e s e  b e l t s  is cons iderably  less (up t o  1 0 0  km), 
whi le  t h e i r  l e n g t h  i s  around 1000  km. The Se l -an i  r i d g e s  a t  
75' N . L .  a r e  i n t e r r u p t e d  by more r e c e n t  h ighlands ,  t h e  s u r f a c e  
of  which i s  c h a r a c t e r i z e d  by h igh ly  i r r e g u l a r  r e l i e f  known as  
pa rque t  t e r r a i n  [ 2 ] .  The Tezan r i d g e s  are f i r s t  o r i e n t e d  a long  /190 
t h e  0' merid ian  from nor th  t o  sou th ,  t hen  make an elbow bend a t  
l a t i t u d e  85' N.L.  t o  t h e  sou theas t  and a b r u p t l y  s t o p  i n  t h e  
neighborhood of t h e  r o l l i n g  p l a i n  a t  81' N.L. Such l a r g e  f rag-  
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ments of t h e  r i d g e  bel ts  a s  t h e  Dyanc-mu and Semuni r i d g e s  pinch 
o f f  t h e  heav i ly  i n t e r s e c t e d  r e l i e f  of t h e  no r the rn  f r i n g e  of t h e  
Land of I s h t a r  (parquet  t e r r a i n  of t h e  Tessera Fortuna)  from t h e  
less complex s u r f a c e  of t h e  P la in  of Snegurochka. I t  i s  e n t i r e l y  
p o s s i b l e  t h a t  t h e  r i d g e  be l t s  a t  one t i m e  formed a s i n g l e  elbow 
shaped system, border ing  t h e  western p o r t i o n  of Tessera  Fortuna. 
A t  p r e s e n t ,  t hey  are separa ted  by an ove r ly ing  h a l f - r i n g  s t r u c -  
t u r e  (around 1 5 0  km across) ,  complicated about  t h e  pe r ime te r  by 
a system of i n d i s t i n c t  r i d g e s  o r i e n t e d  i n  t h e  n o r t h e r l y  and 
no r thwes te r ly  d i r e c t i o n .  Furthermore, t h e  observed gap between 
t h e  bel ts  i s  h i g h l i g h t e d  by t h e  plain-forming mater ia l  which 
cove r s  them i n  t h i s  p l ace .  
The width of t h e  descr ibed  b e l t s  reaches  1 0 0  km f o r  a l e n g t h  
of around 400  km. An unnamed fragment of r i d g e  b e l t ,  morpho- 
l o g i c a l l y  s i m i l a r  t o  t h e  above, borders  t h e  e a s t e r n  h a l f  of 
Tessera Fortuna on t h e  no r th .  A t  a l a t i t u d e  of around 8 0 °  N.L .  
a r i d g e  b e l t  of n o r t h e a s t e r l y  t r e n d  j o i n s  t h e  Se l -an i  r i d g e s  
(or  branches o f f  f r o m  them) i n  t h e  east .  This  b e l t  i s  less 
conspicuous i n  r e l i e f ,  and i t s  width var ies  from 50 t o  1 0 0  km 
f o r  a l e n g t h  up t o  1 0 0 0  km. The b e l t  forms a p a r t  of t h e  system 
of  Yumyn-udyr r i d g e s  and se rves  as a n a t u r a l  no r the rn  boundary 
between t h e  s t r i a t e d - r i d g e  and t h e  smooth t e r r a i n  w i t h i n  t h e  
c o n f i n e s  of t h e  P l a i n  of  Loukhi (F ig .  2 and 7 ) .  The r e l i e f  of 
a l l  t h e  d i scussed  r i d g e  belts c o n s i s t s  of r i d g e s  and equal -s ized  
v a l l e y s  (Fig.  4 a , f ) ,  p a r a l l e l  and s u b p a r a l l e l  t o  t h e  g e n e r a l  
t r e n d  of t h e  b e l t .  The width of t h e  r i d g e s  and v a l l e y s  ranges  
from t h e  l i m i t  of r e s o l u t i o n  of t h e  p i c t u r e s  t o  10-15 km, whi le  
t h e  l e n g t h  v a r i e s  from s e v e r a l  dozen t o  several hundreds of 
k i lome te r s .  The s t r u c t u r e  of t h e  be l t s  c l e a r l y  r e v e a l s  a cord- 
l i k e  system of  r i d g e s  separa ted  by v a l l e y s  on a scale of s e v e r a l  
dozen t o  s e v e r a l  hundred k i lometers .  S i m i l a r  t o  t h e  s i t u a t i o n  
commonly encountered a t  t h e  lower l a t i t u d e s ,  t h e  r i d g e  b e l t s  of 
t h e  p o l a r  reg ion  have a less pronounced r e l i e f  i n  c e r t a i n  sec- 
15  
t i o n s .  This  occur s  when they are covered by more r e c e n t  p l a i n s  
( F i g .  4 b , f ) .  I n  such cases, a system of narrcw (1 -3  km) furrows 
i s  f r e q u e n t l y  v i s i b l e  i n s t e a d  of t h e  r i d g e  r e l i e f ,  p re se rv ing  
t h e  s a m e  o r i e n t a t i o n  as t h e  r idges .  
Fig.  9 .  I n t e r p r e t a t i o n  of the Anakhit and Pomona 
Crowns: 1 - smooth p l a i n ;  2 - r o l l i n g  p l a i n ;  3 - 
parque t  t e r r a i n ;  4 - r i d g e  s t r u c t u r e  of  crowns; 
5 - d i s t i n c t  ( a )  and i n d i s t i n c t  (b) r i d g e  s t r u c t u r e s ;  
6 - o u t l i n e s  of rad io-br ight  s p o t s ;  7 - impact 
craters ;  8 - boundaries  of t h e  t e r r a i n  types ;  9 - 
d i s t i n c t  ( a )  and i n d i s t i n c t  (b) escarpments;  1 0  - 
crests. 
Two major (around 400  k m )  r i n g  s t r u c t u r e s  (F ig .  9 )  have 
been mapped w i t h i n  t h e  nor thern  p o l a r  r eg ion ,  known as  "crowns" 
on account of t h e i r  morphological p e c u l i a r i t i e s  [21 .  These 
s t r u c t u r e s ,  bo th  i n  shape and i n  s i z e ,  have no immediate resem- 
b lances  t o  anyth ing  on e a r t h  o r  t h e  o t h e r  p l a n e t s .  There i s  
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on ly  a remote sugges t ion  of t h e  Precambrian ovoid m a s s i f s  on 
e a r t h  [6]. These r i n g  s t r u c t u r e s ,  known as t h e  Anakhit crown 
( 7 7 O  N.L., 280' W.L.) and t h e  Pomona Crown (79' N.L., 300° W.L.) ,  
are examples of both  a crown of t h e  most conspicuous shape and 
relief and of a crown which has been s i g n i f i c a n t l y  a l t e r e d  by 
v o l c a n i c  processes .  As t h e  i n v e s t i g a t i o n  of  s i m i l a r  fo rmat ions  
over  t h e  e n t i r e  t e r r i t o r y  of t h e  r a d a r  survey r evea led  [ 2 ] ,  a /192  
whole series of t r a n s i t i o n a l  forms i n  t h e  s i z e  i n t e r v a l  between 
200 and 500 km e x i s t s  between t h e s e  extreme m a n i f e s t a t i o n s  of 
r i n g  s t r u c t u r e .  The g r e a t e r  number of such format ions  are char- 
a c t e r i z e d  by a c o n c e n t r i c  system of r i d g e s  on t h e i r  pe r iphe ry ,  
o u t l i n i n g  t h e  s t r u c t u r e  as a whole i n  t h e  form of a r i n g  (or  
fragments t h e r e o f )  of roughly oval  shape (Fig.  9 ) .  
The s u r f a c e  of t h e  c e n t e r  of t h e  crowns, which g e n e r a l l y  
rises above t h e  surrounding l o c a l i t y ,  i s  no t  homogeneous - t h e r e  
are i s o l a t e d  dep res s ions  and e l e v a t i o n s  wi th  r e l a t i v e l y  even 
s u r f a c e ,  as  w e l l  a s  s e c t i o n s  with r e l i e f  s i m i l a r  t o  t h e  re l ief  
of t h e  pa rque t  t e r r a i n  of t h e  Tessera I t z p a p a l o t l  and t h e  Tessera  
Fortuna.  Morphological i n d i c a t i o n s  of t e c t o n i c  d i s t u r b a n c e s  of 
t h e  rocks ,  observed i n  t h e  ring-shaped r i d g e s  of t h e  Anakhit  
crown, a s  w e l l  as  vo lcan ic  s t r u c t u r e s  and traces of lava f l o w s ,  
which complicate  t h e  Pomona C r o w n ,  sugges t  a vo lcan ic - t ec ton ic  
o r i g i n  of  t h e s e  formations.  
Meteorite craters. I n  t h e  explored  reg ion  ( w i t h i n  l i m i t s  
of 75' N.L.)  t h e r e  w e r e  1 7  c r a t e r  s t r u c t u r e s  mapped, belonging 
t o  t h e  meteorite craters i n  character is t ic  morphological f e a t u r e s .  
Depending on t h e  degree of p r e s e r v a t i o n  of t h e i r  shape, t h e s e  
format ions  are r ep resen ted  by craters of t h e  f i r s t  t o  t h e  t h i r d  
morphological c lass ,  while  t h e i r  s i z e  v a r i e s  from 1 4  t o  136 km. 
M o s t  of t h e s e  craters belong t o  t h e  second morphological  c lass  
( 6 4 % ) .  The craters  of t h e  f i r s t  class comprise 2 4 % ,  t h o s e  of 
t h e  t h i r d  1 3 % .  Worthy of  note  i s  t h e  f a c t  t h a t  t h e  d e n s i t y  of 
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d i s t r i b u t i o n  of craters i n  the  no r the rn  p o l a r  r eg ion  proved t o  
be much h ighe r  t han  t h a t  over  t h e  e n t i r e  remaining t e r r i t o r y  of 
t h e  no r the rn  hemisphere of Venus s u b j e c t  t o  t h e  r a d a r  survey. 
Thus, t h e  r eg ion  c h a r t e d  by us, which c o n s t i t u t e s  5% of t h e  
e n t i r e  t e r r i t o r y  of t h e  p l a n e t  surveyed by Venera 15 and 1 6 ,  
con ta ined  15% of a l l  craters d e t e c t e d  i n  t h e  r a d a r  p i c t u r e s .  
Such an  e l e v a t e d  number of c r a t e r s  ( u n l e s s  a n a t u r a l  f l u c t u a t i o n )  
i m p l i e s  t h a t  t h e  s u r f a c e  of Venus w i t h i n  t h e  c o n f i n e s  of t h e  
n o r t h e r n  p o l a r  r eg ion  i s  apparent ly  more a n c i e n t  t han  t h e  o t h e r  
s u r f a c e s  i n  t h e  zone of t h e  r ada r  survey. While according t o  
t h e  a v a i l a b l e  crater s t a t i s t i c s  t h e  average age of  t h e  surveyed 
t e r r i t o r y  of  t h e  no r the rn  hemisphere of Venus i s  0.5-1 b i l l i o n  
y e a r s  [l], t h e  age of t h e  su r face  of t h e  no r the rn  p o l a r  r eg ion  
may prove somewhat more anc ien t .  
Geological  r e l a t i o n s h i p s .  The above desc r ibed  t e r r a i n  
t y p e s  and i n d i v i d u a l  formations are n o t  conf ined  t o  t h e  p o l a r  
r eg ion  s tud ied .  They a r e  widespread over  t h e  e n t i r e  p l a n e t a r y  
s u r f a c e  w i t h i n  t h e  r a d a r  survey [2,41. The c h a r t e d  t e r r a i n  
t y p e s  c o n s t i t u t e  t h e  observable  v e s t i g e s  of p l a n e t a r y  a c t i v i t y  
l e f t  by t h e  g e o l o g i c a l  processes  du r ing  t h e  v a r i o u s  s t a g e s  of 
i t s  evo lu t ion .  For now, it i s  n o t  p o s s i b l e  t o  estimate t h e  
a b s o l u t e  ages  of t h e  d i f f e r e n t  s e c t i o n s  of t h e  s u r f a c e  of Venus, 
a l though  t h e  r e l a t i v e  sequence of t h e  major s t a g e s  i n  t h e  forma- 
t i o n  of i t s  s u r f a c e  may be recons t ruc t ed  from t h e  observable  
r e l a t i o n s h i p s  among t h e  p r i n c i p a l  t ypes  of t e r r a i n  and t h e  
i n d i v i d u a l  g e o l o g i c a l  s t r u c t u r e s .  
The fo l lowing  r e l a t i o n s h i p s  have been d iscovered  by geo- 
l o g i c a l  morphological a n a l y s i s  of t h e  r a d a r  p i c t u r e s .  The 
s t r i a t e d - r i d g e  p l a i n  i s  usua l ly  superposed on t h e  o t h e r  t e r r a i n  
t ypes .  The s u r f a c e  of t h i s  p l a i n  i s  covered e i t h e r  wholly o r  
i n  p a r t  by plain-forming m a t e r i a l s ,  l a y i n g  down r o l l i n g  and 
smooth p l a i n s .  L e s s  c l e a r c u t  r e l a t i o n s h i p s  are found between 
/193 
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t h e  s t r i a t e d - r i d g e  p l a i n  and t h e  r i d g e  belts.  Judging from t h e  
g radua l  t r a n s i t i o n  of r i d g e  s t r u c t u r e s  and r ad io -b r igh t  bands 
i n t o  t h e  s t r u c t u r e s  of t h e  r idge  bel ts  ( e .g . ,  i n  t h e  v i c i n i t y  of 
t h e  Yumyn-udyr r i d g e s  and t h e  Lukelong r i d g e s ,  Fig.  2 and 3 ) ,  
it c a n  be assumed t h a t  t h e  formation of  t h e s e  t e r r a i n  types  took 
p l a c e  i n  a r e c e n t  pe r iod  of t i m e .  However, t h e  f a c t  t h a t  a 
s i m i l a r  o r i e n t a t i o n  of t h e  l ineaments  of t h e  s t r i a t e d - r i d g e  
p l a i n  i s  preserved  a t  e i t h e r  s i d e  of t h e  b e l t  of t h e  Se l -an i  
r i d g e s  i n d i c a t e s  t h a t  t h e  belt s t r u c t u r e  i n t e r s e c t s  t h e  s u r f a c e  
of t h i s  p l a i n .  This provides  a reason f o r  assuming t h a t  t h e  
s u r f a c e  of t h i s  type  of p l a i n  i s  somewhat more a n c i e n t  than  t h e  
r i d g e  b e l t s .  The r i d g e  b e l t s  themselves a r e  covered ( o r  out-  
l i n e d )  i n  t h e  i n v e s t i g a t e d  region by t h e  plain-forming mater ia l  
of t h e  r o l l i n g  and smooth p l a i n s ,  and a r e  a l so  i n t e r s e c t e d  by 
t h e  pa rque t  t e r r a i n .  The former i s  confirmed by t h e  example of 
t h e  Denni tsa ,  Tezan, Sel-ani  r i d g e s  and t h e  Yumyn-udyr r idges .  
The same i s  proved by t h e  presence of bu r i ed  fragments of r i d g e  
b e l t s  w i t h i n  t h e  r o l l i n g  p l a i n  (Fig.  3 , 7 ) .  The hypsometric d a t a  
i n d i c a t e  t h a t  t h e  r e l i e f  he igh t  g r a d i e n t  w i t h i n  t h e  r i d g e  b e l t s  
does no t  exceed a few hundred meters. Since t h e  r i d g e l i k e  
r e l i e f  of t h e  b e l t s  van i shes  i n  areas where covered by t h e  p l a i n  
forming material ,  it may be conjec tured  t h a t  t h e  t h i c k n e s s  of  
t h i s  material w i t h i n  t h e  conf ines  of t h e  p o l a r  r eg ion  i s  several 
hundred m e t e r s .  The most convincing i n s t a n c e  of i n t e r s e c t i o n  of 
t h e  r i d g e  b e l t  by a pa rque t  t e r r a i n  i s  observed i n  t h e  r e g i o n  
w i t h  coord ina te s  75' N.L.  and 8 0 °  W.L. H e r e ,  t h e  i n t e r s e c t i o n  
of t h e  b e l t  of Se l -an i  r i d g e s  by t h e  pa rque t  t e r r a i n  of Tessera 
Fortuna i s  m o s t  ev iden t .  I n  t h i s  same reg ion ,  t h e  cover ing  of 
t h e  s u r f a c e  of i n d i v i d u a l  segments of Tessera Fortuna by t h e  
material  composing t h e  r o l l i n g  and smooth p l a i n s  i s  ve ry  con- 
spicuous.  This  i s  f u r t h e r  proved, bo th  by t h e  i n g r e s s i o n s  o f  
plain-forming mater ia l  i n  t h e  r e l i e f  o f  t h e  pa rque t  t e r r a i n  
(e .g . ,  i n  t h e  r eg ions  of c r a t e r s  U l r ika  and Dashkov) and by 
o u t l i e r s  of t h i s  t e r r a i n  wi th in  t h e  r o l l i n g  p l a i n  (e .g . ,  i n  t h e  
r eg ion  of  t h e  Dyan'-mu r i d g e s ) .  
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The nor the rn  f r i n g e  of t h e  mountainous t e r r a i n  of t h e  
Tessera I t z p a p a l o t l  c l e a r l y  r e v e a l s  how i t s  outermost l i n e a r  
s t r u c t u r e s  are g radua l ly  buried beneath t h e  cover of  t h e  r o l l i n g  
p l a i n ,  becoming l ineaments  of  i n d i s t i n c t  o r i g i n .  
The "crown" r i n g  formations cha r t ed  i n  t h e  explored  r eg ion ,  
l i k e  t h e  s i m i l a r  s t r u c t u r e s  i n  o t h e r  r eg ions  of t h e  survey [ 2 ] ,  
g r a v i t a t e  toward t h e  l e v e l  t e r r a i n s .  This  t ype  of s t r u c t u r e  is 
covered i n  d i f f e r e n t  degrees  by t h e  m a t e r i a l  of t h e  r o l l i n g  and 
smooth p l a i n s .  Occasional ly  it i s  a s s o c i a t e d  w i t h  i n t e r r u p t e d  
systems of r i d g e s ,  which appear t o  be c u t  i n  r e l a t i o n  t o  t h e  
crowns (e.g. ,  i n  t h e  case of  t he  Anakhit crown). I n  c e r t a i n  /194 
cases t h e  crown d i r e c t l y  i n t e r s e c t s  a r i d g e  b e l t ,  as  f o r  example 
t h e  unnamed r i n g  s t r u c t u r e  which compl ica tes  t h e  Denni tsa  r i d g e s  
(76 '  N.L., 205' W.L.). 
According t o  t h e  prev ious ly  publ i shed  r e s u l t s  of g e o l o g i c a l  
morphological a n a l y s i s  [ 2 ] ,  crowns a r e  a lmost  t o t a l l y  absen t  
f r o m  t h e  pa rque t  t e r r a i n s ,  bu t  are p r e f e r e n t i a l l y  s i t u a t e d  about  
t h e i r  pe r iphe ry  or  i n  r eg ions  of development of r i d g e  belts.  
This  may s e r v e  as an i n d i r e c t  i n d i c a t i o n  t h a t  t h e  crowns w e r e  
formed p r i o r  t o  (or a t  t h e  incep t ion  o f )  t h e  development of t h e  
pa rque t  t e r r a i n s .  
Such format ions  as t h e  c l u s t e r s  of h i l l s  g r a v i t a t e  toward 
t h e  s u r f a c e s  of both t h e  r o l l i n g  and t h e  smooth p l a i n s ,  while  
t h e  domelike s t r u c t u r e s  more o f t e n  occur  on t h e  r o l l i n g  p l a i n .  
More than  h a l f  t h e  meteorite c r a t e r s  i n  t h e  p o l a r  r eg ion  have 
been found w i t h i n  t h e  s t r i a t e d - r i d g e  p l a i n  and t h e  r i d g e  belts.  
Many of t h e  c h a r t e d  c r a t e r s  a r e  c h a r a c t e r i z e d  by e x c e l l e n t  
morphological p r e s e r v a t i o n  of t h e  c r a t e r  dep res s ion  i t s e l f ,  
w i t h  l i t t l e  o r  no i n d i c a t i o n  of t h e  zone of e j e c t e d  m a t t e r ;  
t h i s  may be t h e  r e s u l t  of pa r t i a l  covering of t h e  zone of e j e c t e d  
m a t t e r  by t h e  plain-forming ma te r i a l .  An a l t e r n a t i v e  mechanism 
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of l i q u i d a t i o n  of t h e  zone of  e j e c t e d  m a t t e r  may be t h e  wind 
a c t i o n  on t h e  s u r f a c e  of t h e  p l ane t .  
Conclusion 
According t o  t h e  r e s u l t s  of t h e  a n a l y s i s  of a l t imeter  
informat ion  from Venera 15  and 1 6 ,  t h e  n o r t h e r n  p o l a r  r eg ion  
i s  a v a s t  lowland, t h e  su r face  of which i s  p r i m a r i l y  c o n s t i t u t e d  
of  l e v e l  t e r r a i n  i n  combination wi th  a system of  r i d g e  b e l t s  and 
i s o l a t e d  r i n g  s t r u c t u r e s  - "crowns. The heightened d e n s i t y  of 
impact craters i n d i c a t e s  t h a t  t h e  s u r f a c e  of t h e  explored  reg ion  
i s  appa ren t ly  t h e  most anc ien t  of t h e  e n t i r e  t e r r i t o r y  of t h e  
survey conducted by Venera 15  and 16 .  
The fo l lowing  conclus ion  may be drawn from t h e  g e o l o g i c a l  
r e l a t i o n s h i p s  d iscovered  among t h e  v a r i o u s  t y p e s  of  p l a i n s ,  
r i d g e  b e l t s ,  crowns and parquet  t e r r a i n .  The m o s t  a n c i e n t  t ype  
of t e r r a i n  i n  t h e  p o l a r  region of t h e  p l a n e t  is t h e  s t r i a t e d -  
r i d g e  p l a i n ,  which has  been complicated by t h e  r i d g e  b e l t s  some- 
what a f t e rwards .  Apparently,  t h e  formation of t h i s  p l a i n  w a s  
o r i g i n a l l y  due t o  t h e  development of  basal t ic  vulcanism of t h e  
l u n a r  m a r e  t ype ,  which later culminated i n  t h e  development of 
i n t r u s i v e  a c t i v i t y  and t h e  a c t i o n  o f  t ec ton ic  deformations.  
These p rocesses  (wi th  probable involvement of a e o l i a n  p rocesses )  
r e s u l t e d  i n  formation of t h e  numerous r i d g e  forms and l i g h t  
l ineaments  observable  a t  p re sen t .  Subsequently,  t h e  deforma- 
t i o n a l  stresses became l o c a l i z e d  i n t o  l i n e a r  zones, r e s u l t i n g  
i n  formation of t h e  p e c u l i a r  type  of  r i d g e  b e l t  t e r r a i n .  The 
r i n g  s t r u c t u r e s  of t h e  "crowns" w e r e  formed predominantly a f t e r  
t h e  r i d g e  b e l t s  and preceded t h e  development of t h e  pa rque t  
t e r r a i n .  The s t a g e  o f  su r face  l a v a  e x t r u s i o n s ,  which came nex t ,  
v a r i o u s l y  a f f e c t e d  t h e  "crowns" as  w e l l ,  r e s u l t i n g  i n  t h e  ob- 
se rved  morphological d i v e r s i t y  of  t h i s  type  of s t r u c t u r e .  The 
pa rque t  t e r r a i n  of t h e  Tessera I t z p a p a l o t l  and Tessera Fortuna 
/195 
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w a s  p r i m a r i l y  formed a f t e r  t he  r i d g e  bel ts ,  b u t  i s  more a n c i e n t  
t h a n  t h e  s u r f a c e  of t h e  r o l l i n g  and smooth p l a i n s .  The p l a i n  
forming material of  t h e  smooth p l a i n  i s  superposed over a l l  
t h e  d iscovered  t y p e s  of t e r r a i n  and g e o l o g i c a l  s t r u c t u r e .  Evi- 
d e n t l y ,  t h i s  i s  one of t h e  m o s t  r e c e n t  t e r r a i n s  of t h e  p l a n e t .  
The i n v e s t i g a t e d  r eg ion  is  c h a r a c t e r i z e d  by a r e l a t i v e l y  
r e c e n t  observed popula t ion  of  impact craters ( 6 4 %  of t h e  craters 
belong t o  t h e  second morphological class) and absence of h e a v i l y  
degraded craters,  so c h a r a c t e r i s t i c  of t h e  p r imord ia l  c o n t i n e n t a l  
c r u s t  of t h e  moon, Mercury and Mars. This  imp l i e s  t h a t ,  p r i o r  
t o  format ion  of t h e  m o s t  anc i en t  of t h e  observed t e r r a i n s  of 
Venus, t h e  p l a n e t  w a s  subjec ted  t o  a pe r iod  of i n t e n s e  endo- 
g e n i c  (and, p o s s i b l y ,  exogenic) reworking of t h e  s u r f a c e ,  e l i m i -  
n a t i n g  t h e  traces of t h e  ear l ier  i n t e n s e  meteorite bombardment. 
The r e l a t i v e l y  young populat ion of c r a t e r s  observed a t  p r e s e n t  
may t e s t i f y  t o  a cons ide rab le  q u i e t i n g  of t h e  p rocesses  of 
s u r f a c e  reworking of t h e  p l a n e t  dur ing  t h e  l a s t  b i l l i o n  years .  
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